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(54) MUSICAL SOUND SYNTHESIZER DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need of 
complicated operations and to eliminate the change of 
even the parameter of a basic tone itself at the time 
of changing the parameter of a combinational tone by 
deciding which one of a bank side parameter and a 
basic tone side parameter is to be used based on 
selection information in bank tone data. 
SOLUTION: A CPU 101 selects a tone from a tone 
data library provided on a ROM 103 and a memory 
device 104, develops it in a tone buffer and an editing 
buffer on a RAM 102 and edits tone data developed in 
the editing buffer. At the time of synthesizing musical 
sound by using waveform data, one of the stored 
plural bank tone data is selected and which one of the 
bank side parameter and the basic tone parameter is 
to be used is decided based on the selection 
information in the data. Then, the musical sound is 
synthesized by using the decided parameter and using 
the waveform data specified by waveform specifying 
data in the selected bank tone data. 
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mmfcr- 9 ^> mm&mpr-- 9 &m wasstf# 
w*? * - 9 t wnm#m&w*? * - 9 © e> 
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£i^£:7^;b2^&^M&©ttKt^5*-#) £ 

frkfcs. £©j:^fc^«fc : firt&-r-*s:£# 

[0 0 0 3] tfefecfcU, 

ut*<, mLom^^^MKm^^x, mm 

[0 0 04] 

U > f b fciffie & & ©^c3* 4: ©afe#£fer- * i: 
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SWtffcSft*) , £e7/©<fc?&±gt^T'©g&rC* 

■rsfttt ^o^mmm^ & *;©*£« m*? * - 9 

^©^T'iffiElc^StiS J: e> JClg^SriT v ^©T% 

m«« i ©wos*^-?- * TKjestiT ^s* 
a t ^ tucgfgg-r 2 ©^©a&fcw&r- * 

£ 2 ©S«£©WT?iF4 U^«CFiftttiC*:-p »J 

[0 0 0 5] LfrU d©«t-5*&fefiaw^^-*© 
MSR. iB*-&t>-B*fiK:-&*tiS««*«6-5 s -*© 
WfeftfW * - * lc|S3£ bits & Wtuifc <b 

fe, r©«fc^«ii^5^-4HBa»cj:y, ^^it^Ffe 

"7" — * T*iffi^t)-& e>*XT V x 5l*ffef- * ©#fe$!l 

fe©»&«ffl-tS«^Kl?FilJ^»*»&* t *>ofc. S 

6tc, W&©#«Ht£j^ab£:V*t§^ ffi#*©«s 

5 tci!I^;b*W&©W&MfP^* - f ©IS^li^i 

$ tiT U * e> i: ^ o ^ftP^fe o fc. 
[0 0 0 6] Z©l60m «* : &6e»T*?S:<ilfl*-&t> 

^^x&m^&X'iz&m^mimz&^x. m& 

^b-ti^© ^ - * €:SEH L- fc 4: i» tcS*Wfe©^N° 
[0007] 

[3BHS:*P»-t6fc«i>©^S] Z©@6lJ$:»fi5c-r€.fe 
to, ^©ISBJitc^S^^ESsiggtes SSd^^-di^Saft 

ft ^ - * H ^ U tc 

7-*zm^xm^i&zfi&oy£izmi<^^y?{M^ 

inter- ^ z&mm isfrAy t^&sm^®. 
t. m&*y?^ii^mzfeMztixi,^mk(Drt 

^«fe-r- **©38wnts»cait5v^ mzrtytmrt 
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[0 0 0 8] tfflSBftffifttt. SbT-rt 

y 9 wet •& A^s*wfeffl9^-r a» &«je-r saHRWM 
pg^-r, ^atsttjb^ e>*is-r- #, -rfc*>feu§3rr io. 

[0 0 0 9] 

[ooio] ait*. z&ftmizm&gk^&m&zM 

S. ^Mgg(CPU) 10 1, 

^V^Ti't^^t'J (RAM) 10 2, U-K*> 
U^^U (ROM) 10 3, ^^'Jf/H^lO^ * 
>yM7-^-f>^-7x-X (I/F) 10 5, 20 

astan 108, d ac i o 9, Ki/^fA 1 1 o, 

[ooii] CPUioiii z.<Dm j ?£8&<z>-£fo<DM 
ft%fflft-tZ> C PUffee. CPU10 1 fete, MID 
I (Musical Instrument Digital Interface) ^f&^R 
S-2 3 2C«K«)-f>4'-7x-^*qS8KSnTfe 
U, ^SPfrbM IDU y ^-^&£*©#a<Z)ffi#g?:A 
^-rSZLi:^"?^?), RAM10 2&, CPU1O10 
9-*1E«feiffCttraf 5*=Ey*t*fcS. ROM1 0 3 30 

J4, CPUlOl #mrir&9m-7u y^^&m&n 

K^-*fci?&*9frrs. CPU10H4, ROM10 
3±<Dtim-7oy?i*t:9&rtZ>Z.£.\Zl:-DX* ROM 
1 0 3 -^^U^Vtf x 1 0 4_htCfe5 : grfe-f r -^5-f 
^Ufr&'irfi&jBJRbTRAMl 0 2±<D : lr6/^y:7 
r^oc^'-f y hy<y7rK:JSBBLfc*J, RAM10 2± 

[0 0 12] >t€'Jf^^l04it iCDS;-?^IO) 40 

?^g (FDD) , M-K-r^X^fi (HDD) , C 
D (Compact Disk) -ROM|gg, MSGS. (MO) ^-f 

T*&£ 0 C PU 1 0 1 i^mi-t^Vm^U ^5AS:RO 
M 1 0 3 _tlC#ofth 'J IC, ^ ^ U W X 1 0 4 ±tC 
ffl^L^iJfP^a^A&^C/SDTRAMl 0 2± 

I/F10 5(t *ybV-tlzmffitZ>f~Sb<D-<y* 

-7x.-7.X-3b*), WU4*^7-*A^-f — M/F 50 
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SSSBSMW-i 0 6(4, n— !f««aBMftfP-t 

£*!ftfV\-*;b±&cgStf e>ftT^S#B«>fllBS«:*5V*'* 
[o o l 3] : 8fflBni o 8(4, cpuioi^oHS 

fCllrJ^T^-f y*;i/3SStfte*«:*8£U D AC 1 0 9 
DAC 1 0 9(4, IfiStSPl 0 8^6©-? -f 

y # ;iyjfciffH§- £ ri- a Vim \z.W&* z>?4 V * fr/ 

T-j-n>mtm®x%>£ a daci o 9 *>e>ffi*s.nfeT 

-*~a ^W^te, Fi/^^A l l o {ci use* 
-5tlSo DAC 10 914, CODECfcHWiivSLS I 

-g>„ Jfc#Lfc^-?-*-#(4, ^fft-r-^fcUTttm-TS 
rii'3Vt*SS. ;U7-f>l 1 1(4, ±&©#SP«:*KE 

[0 0 14] H 1 ©3SW4«?i!i8» (-9->^ 

U tr* tfco#a^««, y y - (eft 

[0015] h 2 01 (Dgmxm t ^s#a©f-*- ^ 

®^^-V>y r-Sa^-t. E|2 (a) tt, ROMIOS-^ 
^ ^ U X 1 0 4 ±CM*S*l4f^f- * ^-f "7" 

'J2 10H iOKKfll-ettffl-t-SifcOT^saaS^S 

©l^T-'-^Tb^^-So W^T-'-^^-f^U 2 1 0 
«U ROM1 0 3W=E'Jf^Xl 0 4©ffi, 

U2io«, *y bu-^-iy^-y^-^i 0 5&^ 

LT^attTVNS^^ h«7-* (*Xb^L<(i-9— 

T%J;^U cpu i o i {cg$E3*vr^5-f >#-:7 

tiJf^W^l 0 4±}C^LTfflv^SJ;e)fCbT ; feJ; 
V\, *feiffe7 i -*9>f^'5'J 2 1 014, ^SWtCEI2 
(a) ®7*-W hT#flST'^W4", «I!CC0»mtC«C 

[0 0 16] 02 (a) ^CfeV^T, Wfe^*- * 5>f X*^ 

y 2 i ocfj(Z)Tife-T-*-^t4, ^c^<14, 3S* : fffei:/'«> 

##fe£lC3tJ-k*V5. 2 1 l(4k{@ (kOfflliftS) 
ODS^&t-*- ^BTCl~k^L, 212 ttmflS 
(m®ffi(4ff«) (Drty't - ^BKTCl-mS: 
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[0 0 17] m2 (b) «u mz (a) #© 1 0©S# 
ffef-^BTC©r-^7>f-V7 h^-To 
•fe"5~ — ^BTC220li, SSilfa»^S:S«li-SflB84:-e 

[0 0 18] 2 2 11*. m&WiM*:fem-tZ> , \imX*3b 

NEDATAT'feSo fl^f-^WAVEti ffij£©B# 

■*)-y7)V7 : -$T'&&o fa-^^-jiTUNED 
AT A&£, ^^-^WAVET^gl^n^WM^^ 10 
iE L ^ k:° >v ^T'lS^S <fc ^KjgfiKSSSSf S fci*©^ 
-#T'fc£. f-a-->^r*-^ TUN E DAT AH 
SfcSiiSg SflffiKOH» £. b T, fflB&T*- * WA 

EtA^ ;* - # B T C D A T ACDtfUC-^i^S <fc O LT 

[0 0 19] fcfe. r©#lT«H S*Wfe^-^BTC 
4UC$^^-*WAVE&**fc1irt^£#, 02 (a) 

©2 i sfc^-rie^c^^-^eM^u 2 1 o^c 

iMf-^WAVE&ftfet, a#^fe-r-*-#BTClC 20 

[0 0 2 0] BTCDATA l~6ii, f-flSt/^ ;* - # 
GS&gx-* 2 2 1 &t^LTi$g#£^*£l8»Cfli^S 
^faWRfrt'?*-*) T*&Z> a BTCDATA1B, J 
- hU ^ y hr-^NOTE LMTDATAT-^U, ^ 

U ^ 'v hf-^NOTELMTDATAT^^M 30 

S^frTS,, BTCDATA2H 

BDATAT'&'A ?§tt^f ©tf75- hCilt«> 
#.3^3fc£f&jS-*V*9*-*T*£>S. BTCDAT 
A3H EGT-fEGDATATS'J. 9fiWfS?SS& 

}ctf^&:r>^a-^c|?rt£A^*-#^;fc£., B 

TCDATA4H 7-fWf-^FILTERDAT 

i'^BSCJCWtSA^^ BTCDATA5 40 
«U I7x^hf-^EFXDATAT'&'J, 

#T?3dS„ BTCDATA6H ^'Ja-Af-^VO 

LDATAt'fe'j, #&-r**&®ftft(cBB-rs/^^ 

hS|ffli*lffeBTCh (h=l~k) ©f5i#B 
(i = l~6) ©fjtSfc*7*-*S:BTCDATAih 

[0 0 2 1] a— tWE]2 (a) ©^fe-r-^-f 7^ 
y 2 1 Ocfwa^-fe-r-'-^BTC l~k©?*>©10 50 
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2 2 0©Wf-^WAVEfeJ:O t fa-->? , f-^ 
TUNEDATASffll>T, 7>0, -€-G)jgiR£;h,;feg# 
ffer-?BTC2 2 0©#|SgA^*-# BTCDAT 
Al~6&ffiwr, 5g#^f^t>n€>= 

[0 0 2 2] H2 (c) U2 (a) ©#<fef-'-#^ 
-f^'J 2 1 0cfJ©lo©A>^ : g 1 feT-*-^BKTC© 

# : ff6£il!B#£*>-&T 1 o©^feil UTJ&yf&o <ke>tC 
Lfc%»©T?»&. / , !>7ffer-^B'KTC2 3 Ott, 

[0023] 23K1 mwv^yf^&X'mfr&foztx 
t=.m*m& zmm-fz t^<Dm^mmm^- ^btc 

S E L 1 ~n ^iT^infi©^^?:^^ 

T*&£. lo©S#Wfi*i5£5-*-#BTCSEL j (j 
= l~n) H 122 (a) ®f6r-f5-f7*7'J2 1 
0 #©^^fe^- # B T C 1 ~ k © 5 1>© 1 o £fgjg 
-TS-r-^TftS. -fft^iLSil, BTCSELjjCfS 
l5T^$tl^^h©«*^T-*-^BTChA\ B 
T C S E L j # T*&£„ & 

fc. A^^tfef-f BKTC©B TCS E L j t'M 

[0 0 24] n.— tK#|g2 (a) ©^fe-r- # >^ 
'J 2 1 0t|:(Z)n>i'tfef-^BKTCi~mffl9%«) 

©BTCSELl~n -efgjfe $ MtMifc : &&r- * 
^f-^WAVE£itffa-->yr-!5!TUNED 
ATAfcJS^Tl^JlWtebtlS. -©#■&. BTCS 

A7^-^BTCDATA1~6 {&Tf x Wf^&M^ 

f-^BKTClt &K.$lffl1r&Ay9W* s 7 * ~ * B 
KTCDATA1-6, jfflR^i^DE S I GNAT 
IONl~6, fe«fctX75i^DATASET-DES 
IGNATIONSfiTfi'J, ZL©S^7^^I¥DE 
S IGNATIONl~6feitf77i'lfDATASE 
T-DE S I GNAT I 0NO75 ^'©^.ICfSDTS 

V^5*vB«ftj£;*;fVB. JiCF. HI 2 (c) S:#BML/T, A 
^^-fe^*-* B KTC|Al©;i;ne>©^-#{COVvrSi 

[0 0 2 5] BKTCDATAltl A>?#feM©.> 
- h'J 5 V hf-^lfCOM-NOTELMTDATA 
02 (d) IC, :o;-h>J5»;hf-?»C 
OM-NOTE LMTDATA 2 4 0©"7t|-— "r>V h & 
7-h'J hx-*SfCOM-NOTELMT 
DATA 2 4 §SA>^ffeCDBTCSELl~ 
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n-efBjeatifea**fefc*ff5fs nfla©; - h y 5. >y 

hf-^COM-NOTELMTDATA l~n;fr>£>& 

-So (j = i~n) ©a^^tc^fos-t-s/o 

VMJ- hV hr-^^COM-NOTELMTD 
ATAjm. 

[0 0 2 6] fcjfe, 02 (d) -etiBKTCDATAl 
tCo'wtj^LfcjW. BKTCDATA2~61COV^ti 
PI^T'*>^>o t^t). "BKTCDATA2t»1> 
9^(0 B T C S E L 1 ~ n "CtS&^tcM^Si^M 
jS-tS-nfflOtf^-r- bf-^COM-VI BDATA 10 
1 ~ n & & 9 > B K T C DAT A 3 te^S/O^Wfi 
©B TC S E L 1 -n-CJI^SnfcS^^^fS-t^ 
nfflC9EGf-i!COM-EGDATAl~n^& 
»J, BKTCDATA4li3IA>m®BTCSE 

^f-^COM- F I LTERDA'TAl~n^f,* 
»J, BKTCDATA5(i3SA>^G)BTCSE 

i?hf-^COM-EFXDATAl~n^e)ft»J, B 
KTCDATA6}±3S;1>^fftfflBTCSELl~ 20 

-^COM-VOLDATAl~ni^45. B 
KTCDATAl'v6©A7^-^^>W7^- 
tffcny-Sfc©^*.. *.fc, 3^>^§fi(Z)BTCS 
E L j j #B ( j = 1 ~n) ©«#Wfe 

KLOWt©^i*B (i = l~6) ©/^-iiSBK 
TCDATA i j 
[0 0 2 7] 02 (c) fflDESIGNATIONl 

it. ;-bVs.vh7 i -&iz~2^T. Ay#MJ-bV 

5 7hf-^tCOM-NOTELMTDATA (BK 30 
TCDATA 1) tfJ©?-* *®iO t>\ 
7-*-^BTCtC#|Si-rsy - hU 5>y br-^NOTE 
LMTDATA (BTCDATA 1) %&$fr&&rtM 
My^Vm-e&Z. BflftJC, DE S I GNAT I ON 2 
it \Z-f<7 - h -r - # Ko V *T / 1 > dMIU ^ * - # 

DES I GNAT I ON 3 (iEGr-^(CoV^>? 
WV? ^S*tfei^'5i - * fr£ 

DES IGNATION4 it~7-<')\> 
# f-*- # ICO WOO * Ma"^ ^ - # *>3t*Wfe 40 
fflJ^ji-^S:ft-5^S:a«-t38W75^ DE S I G 
NATION5liX7ii? Sf i -^fC0WC/'0^{MA" 

jg*R7^^/$& DES I GNAT I ON 6 ittfV 

[0 0 2 8] 02 (e) »7^DESIGN 
ATIONi2 5O07*--7yh?:St. DESIG 
NATIONiffli?i (i = l~6) it. ftffct&rt 

^-^^fc^ii^-e&s i = u±y so 



#g§sp 10-149166 

8 

- h 'J 5 >V hT 1 - * tC^-T S 75^ i = 2 lilf^ 
-h^-fKttJfc"**^^ i = 3iiEGT r -^lC*f 

if. i=5l*X7x* N7 i -*lC*lj£-r&77$f, i = 

6ttJKya.-A-5 s -*(C*fJ55i _ «75iO . 
[0 0 2 9] 02 (e) IC&WC »77^DES 
IGNATIONi 2 50[l n«DiS#?:7v?*D S G 
FLGi j (j = l~n) fr£>&-5>„ ijR77^*DSG 
FLGi j(i ^^^IfftfflBT C S E L j 
S*lfci»j#B.. (J =.l~n) ©aS*#6K:-?V*T©£ 
i#@ (i = l~6) ©;n7^-^i:ovm. A>£W 
A'7^-^BKTCDATA i j Srffifli't*^ 
l*ffel^7^-^BTCDATAih (fc£U- » 
?h(iBTCSEL j tCfSUTftyt^tl-S) 

•^•r-g.^^^T'fe^o ^©75^ rij © 

roj ©fcSifc^^feflM/^^-f&ttffl-rs. 

[0030] 02 (c) 0DATASET-DESIG 
NATIONIt ^K/'Oi'WfeT'iffi^tJ^tVTW^ 

£i-£7:7^3re&S. 02 (f) IC, DATASET 
-DE S I GNAT I ON 2 6 0<Z>:7>*— KSr^c 
DATASET-DE S I GNAT I ON 2 6 0 
it. ni©77yDS-DSGFLGl~n^f>;5:5„ 
75^ DS-DSGFLG j (j = l~n) it. B TC 
S E L j X'tUfcZfttz.'m j #B(7)S* : S^©#ISlA°5>i 

s*^*^^^ ^ - # Srftfli-rs^&^-r. £©7 

<D75ifteffi r 0j ©h^^^&MA^-^fe^ffl 

[003 1] DATA S ET — DE S I GNAT I ON 
©77yDS-DSGFLG j DES I 

GNAT I ON i©77?*DSGF LGi j JCi&JgJfe 
J:*J«5fe-tS. -T**?t>, BTCSELjt'^^ 

as j sawifcfc^Feuio wt© 6^©^* - # satje 

■fSBRtCti. ^fDATASET-DESIGNATI 
ON©77^DS-DSGFLG j $:#IU -tfttf 
r 1 j ©fcgtt, ;^HI(/^-ifBKTCDATA 
ij (i = i~6) ©6<H©y^^-*&ftfl|-rs. "7 
7^DS-DSGFLG j # Toj (DH^it. i = l~ 
eW-^JiVeWCOWC, DES IGNAT ION i(D~7 
7 yDSGFLG i j &#HBU r U ©££ 

A>^lA7^-^BKTCDATAi 
§ 0 77^'DSGFLGi j j # foj ©fc^ti. 
fe{RiJ/\°5*-# B TCDATA i h£l£ffl-t£„ fefc' 
U i^hliBTCSEL j lC(5l5"Cftj£S*l&. Trta 
fo-fe, BTCSEL j T?tgS$*lSS*«fe-r-f BT 
Ch©^igg©A7^-^BTCDATA i h&ttJB 
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[0 0 3 2] 02 (g) 14. RAMI 0 2_h(C|g^e>tl 
^Ay77BUFF07*-v>yh5:St o 
'y77-BUFFIi =L— J; DSB^SftfeWftx- $ 
&tt*WS/^ 7 rt-li y . z.<Dr&&**j 77BUFF 

[0 0 3 3] 2 7 o^Ay^^lfmi^nkh^ay^ 

fi;tv77BUFF.ffl7^-7>> h fenrt". Ayf^tf**. 10 
3SWWP©^Ffe/t?77B-UFFl±. SBSratlfcvO^W 
&B KTC©S*Wfe*l^- * B TC S E L 1 ~n £ 

flB&r SfBW fc, tfltt/^ * - * &8S5rr B D A 
TAr~ntt*t6. Wltt/^^-^&flSBe-rSfiBK 
BDATAj (j=l~n) tCli. afefc^NSiftfr?- * 
BTCSELj T'ffifeS fr&m&^nWfrr- 9 T*B 
^-t •£> h ^ICjgV ^ 6M©^ V ;* - # B D A T A i j 

( i = 1 ~ 6 ) AftlftlCte, 2 7 

-T iotC. BDATA 1 j fCl4/- hU 5 >y h^-'-^N 
OT E LMTDATA, B D AT A 2 j IZtet? -py— h 20 
f-^VIBDATA > BDATA3 jtCliEGf-^ 
EGDATA, BDATA4 j Kl$74 JVfCr-Z F I 
LTERDATA, B D AT A 5 j ICtiX^x^ b"?- 
^EFXDATA, BDATA6 j PiiKya-Af- 
*VOLDATA#-€-ft-eflS£3*l5. BDATA 1 
~n (f¥U<«BDATA i j (i = l~6, j = l~ 
n) ) {Ci4. ±iibfcJ:^}C. mRZfrt~Ay?&&B 
KTC©77^DATASET-DES I GNAT I 
ONfiit^R77^DES I GNAT ION1-6 

Ayvm?^ * - * &m%. s ns, 

[0 0 3 4] 2 8 0(«*WMStiti:t©tfe 
A-y77BUFFffl7i-V»; hSraVf. S*^fejlf^ 
Wf(!D^A'V77BUFF!t 02 (b) 

[0 0 3 5] RAMI 0 2_hfCttac-r r ^ >y 

fc^icti, ^£*i£#feT-*-#&4. EI 2 (g) co±e> 

tCW^^^V^TBUFFlCSS^Stl-S^tfetC, RAM 

1 0 2_h©ni7-V y h^^7rlc=b^StiS. ^-—9-* 40 
T. 3.— +JH4. irV >y W*v7 7±tf>#&x : -# ; &x 

f-f v v <mm) ■rsifc^-ess. x^ h 

fer- * «, Wfe^-*- * 9 •< ij 2 1 0 (DkV&MIZ 

^7>f7*7 l J210 ICiSin-T 6 ± il *>T*£ XrV >y 
-7 r 0)7 M4, 02 (b) —02 (f) 



titofrl 0-149166 

10 

(b) ©7*-yy NTsara^'firt&^-ftfBMati 

x-r-f >y hAy :77'_L(C02 (c) 0D7#-V>yS (# 
gP©f¥*W402 (d) —02 (f ) ©ilU) T'^^N*> 
^*fe-?-**<«IMSn6. 02 (b) ~02 (f) 
tt, 02 (a) oyg&T-Z'y-i ^'JtfO^-r-^ 

&»wai-*Bn?a&**«. ±a'uj:iK:RAMio2± 

>y ht**5©-C, J£*T"Ctex-r-f >y hAy ^tOt-* 
Z^Mt2>£%^*jW!2 (b) ~02 (f) "CM^feSB 

[0 0 3 6] 03 (a) (4. Bl©gB©«aft6fe*>3 

*i£££Iccpui 0 1 flirts* -f yfnifyJ*® 
A©#fl©»ft£*T&e>o i^CX^y^ 0 2T\ fft 

ti. seaway- 1 o 6<j»s&Bftfts7-i o 7 

14. IS^©^- K&^x-rV >y S^E- KtCtS. «k 

SrtfJ&'i. ^f-V7"3 0 4 -e^x-r-V Vht- KT*fe 

li, 77"3 0 STffix^ »>/ (H3 (b) 

Srfffcvv ^-f-ry^3 0 6K:ittf. X^^v 

X-r-^y 7°3 0 6 JCJitf. Xff7"3 0 6T*&4. 
&^V\ 7srv-?Z 0 2&Cj?So 
[0 0 3 7] 03 (b) li, 03 (a) ©Xr>V7'3 0 

ifV >y hMlfxr-f >v h<Z>*0 ! Sl^i:^'5 ; g ; fe-5 : -*- 
#14. RAMI 0 2Jk7J>x-t-*-i' <V Wty? rtcSHH^ti 
Tv^S#fe-5 i -^T?*>S. xr-fyb/ , i";7 7A®ffi 
-r- ^ ©Jgp^li. Xf>y7'3 0 3 ©#fe58IR^e|tc «fc 

6ffi)8R«ffiOXff7'4 0 2T% f®a«Snfct 
[0 0 3 8] 03 (b) ©Wfex-r^ >y hWTftiU * 

f xf *;7*3 1 it-, 3^saws*iTv^«fe. -r«ct> 

Av^Wfe'PfeSfcSti. RAM 1 0 2_h©x-r'f -v V 
Ay 7yiZttM2 (c) ©7^-V>y ST'X-?^ >y hM 

xf-V >y h/^<y 7 7±Kltt02 (b) (Dy* 
[0 0 3 9] ttv-fZ 1 lT^^E^^RStlTV^^> ; g : fe 
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^f|j£-r-#BTCSEL l~n (02 (c)023 
1) CKlMIWBl&fffti. *»C Xf7^3 13t-, x 
■r-f y WW 7 7±©#£®7 s -#£&^-x : -#©8i 
JWUBlSrff*^. &iiT-'-#^7©teU 02 (c) CD 
^IA7^-i'BKTCDATAl~'6ffl3.i:t** 

y, tcom-j ^srtTig^^tiT^s/N 0 ^^-^ 

JS^*-*^?©^ DE S I GNAT I O 
N l~6feJ:tfDATASET-DES IGNATIO 10 
N ©#75 >f<D"f -fHDZ. £T:2b JltE^T- y 7*3 1 
2 £ 3 1 3 KU: *J , i-iftt, flfl3@*«s?- 1 0 7 &Hfcf?s 
"TS^^lCty, X-^-f >V hA*/7TJt©02 (c) © 
7*-V9 h©/\*>?^f : -#©&xyT£|g|i-f£ 

ittf. 

[0 0 4 0] TsrvrfZ 1 lT'JiS^^tlT^S^fe 
jS^i^^feTfftSi:*^ 7o^y7°3 1 4T\ xr-f7 
hA-v77±ffli*ffef-^BTC (02 (b) ) © 

«BB«S!S:fTa-5. ^tuccty. rt— uu t»as«s?-_ 20 

1 0 7 SrSf^SZlfcKlJ: »J. ^Jr-i v 77±ffl 
122 (b) ©7tf-v>;/ hCS^ffef-^ffl^'JT 
SrlBR-tSifc^SS. Xt^V7°3 14©*&, 
7*3 15 tCifttf. 
[0 0 4 1] Xr-y7'3 1 5T?te, Xr-f *;hA<y7 7 

v V v-7 7 £(r>Wim*W&T- 9 9 5 7"' 

^ U 2 1 0 l/tti^U J3!l©£.iiu 
•fctftfZtffcfc^-r-**: LT-fe-7~LT%J:v\. 
[0 0 4 2] 04 (i, 03 (a) ©7.7^7*3 0 3©^ 30 

It, ^yg^-<^>h^ofc^^?:WJ't-5 0 ^ 

tffcstifefc^ic x^>y^3 0 2©^-f^>h^m 
#mx*$nii£nz>. 7s7-vf± o i T*#fes§#H *y h 

-fef-'-^&RAMl 0 2±©X5 : -V <V 77iCjiilf8 
U ^f*;^4 0 4(Ciitf. 7.7- V? * 0 lT-W-feiKR 
^f/Ohjb^^o^il^tt, ^ff7"4 0 3t, X-r-V 

*-5"-y7*4 0 4tCiit/„ Xf77"4 0 3T-I 

f-f y W^y7 7±©^-#^K#&7>o£:££te, U 

7f9^4 0 4 JU*W©«!flit*, 
7BUFF ©IS^ S4f & ? #«, -t'©fl2jtttx-r 4 
y77£#figLT«f£7, 7>f'V7 , 4 0 4« 

»©SiW*, 02 (b) -02 (f) "ZQmhtcm&f 

-#<d&74 -;bK&#^-r^>fiB-^iiXT-V <y b^yy 

7 £#fl3LTV><5 *>©•£-&£,, 50 
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[0 0 4 3] 7.-x->v7"4 0 4TH3U 3f«fiE5B^SnT^S 

4 0 5 "CRAM 1 0 2±©|ffi;^77BUFF$:i* 
^©7tf-VyS (02 (f) ©2 8 0, -T^*?*.0 
2 (b) ©7*-V5/h) £U ^ff7"4 0 6tai(E 
lKS^feS*t6®^fer- * B T C Z^&A -y 7 r 
BUFFtCiS^LT, U *->+<&. 

[0 0 4 4] X-?>V^4 0 4T33S66»KSnTV^a : g s fe 
^>^SrtST»*i:St±, 7.7^7*4 0 V 
i/7.9 i fe«fcUf j IC1 fe-fevhU ^f77;4 0 8T'^ 
^y77BUFF$:A'>?tfeffl73l-V'yh (02 

(f) ©2 7 0) 4:fS. Xfy^4 0 9f, JB 

want iiy ^w&cd^-t- 9 b k t c©g#Wfetg 

gr-^BTCSELl-n (02 (c) ©2 3 1) 
ffeA, V 7 7 BUFF©BTCSELl~nC < 12 

[0 0 4 5] #aC7.7^y7°4 1 0T\ 3BJR3*lfc<rt>* 
ffif-^BKTCODATASET-DES I GNA 
T I 0NO75?*D S-DSGFLGjAU 
^SrfilM-r^o 3ffl759"/!)Ut'*.5t^ii *3Sfcrt> 
i7Wfe©BTCS E L j "C*ft£3*ufeSS j #@©S#W 

P;^-^BTCDATA1~6 d*tfel^7^ 

-et*fc<, /^^^feBKTctcwiarr*^^ 

-^BKTCDATA l~6cfJ©-r-^ (-/■*> ^IM^ 
^-#) S:IBv^SfS^ii:T?***»e>, ^fy^4 l 
1T% /^ffiBKTC©BKTCDATAl~6* 
jfl©A7X-^BKTCDATA i j (i = l 
~6) $:M*diU lMtfe^77BUFF©f|j 
§@©|fe©BDATA j (-f^t)t>, B DATA i j 

(i = 1—6) ) Kl-fey hn. X-r->y-7°4 1 
^■f-y'7"4 1 7{Ciit,\, 

[0 04 6] Xf'y7°4 10T'§l77^'DS-DSG 
FLG j 1 2-r-9-f U 

i 1 h U X-7 u >y7°4 1 3 tciitf„ ^-r 

y7"4 13t', DESIGNATIONi©77^DS 
GFLGijtfl T'&^^^&WJ-tSo ^nii, S 
^tV^t>^#fe©BTC S E L j TjftgSftifeJfS J 

5 @ ©S^^fe©^ i # B ©^5 ^ - * (CBfl-TS 7 9 y 
D S G F L G i j 4f SStS 7 3 i: Zl©7 
yyDSGFLGij^lT'feSt^it *TlSt'S>" , «5 

^fy7"4 1 4Tf, A>^ffeBKTC©B 
KTCDATAi j &ffeA'y77BUFF©BDAT 
A i j (C-fe>v hU ^f»;7"4 1 6{Ciitf„ Xt-v7"4 
1 3T'3i77yDSGFLG i j 7b< 1 T?fcV^Stt. 
*fl5i-S^ - * t LTS^^fefflllA-^ ^ - ^ ^fflvx 
Si:-i-e)3^T:&§^e>, 97*4 1 5f, 
tcAyV Wfi©B TC S E L j T'fi/tanfcfi^feT-* 
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— # B TC h (gS^MiBTCSEL j {Cf&DT#Sfe£ 
*X5) *ffla*ffiffiA7^-^BTCDATAih5: 
f6^777BUFFOBDATAi jCt^hU X 
5=->y:/4 l 6 lei! fr„ 
[0 0 4 7] fttC, ^5=-^^4 1 6T«, <7-?U^'X 

^&fro££:£te, X-?y7"4 1 9T* i £-f>? 
hU &©|gi#@©>'^;*-#K:^T;*-7^y'7*4 1 
3^©^&^UMi-= 1 6t'l/^X^ i 

<Z>f8#6tCMofct£tt, Xr-/^4 1 7T'C-1'^ 10 
j ©{ifc-O^U^hU 9^4 1 8W- 

tc s e l j T?*B5£3*ifc* j #B©S#*6Kovvt 

■Zrry-fk 1 0fr£>©^£&iyjgt7c«&, T^V?* 

1 0(cM£. 3.-f"i>7*4 1 8T*9-^ US?** j ©ffi# 

[0 0 4 8] fcfc, _h§2ia4©$!yi-C'«, ^fetC^fe^ 

5 s - * SSStf&o fc £ *>, x^-f y h ; r±©^ 20 
fe-r- # &f/<tffeAy 7/BUF F^JSWr-S * t. 

3g#&ofci:Sfct. 5=-*Sffi©&oifcffli#©«Wffert 
y 77 B U F F ASIftSifS i LT t)«fc ^. 

[0 0 4 9] 05 it, 03 (a) ©X-r" y 7° 3 0 6 OM 
^®B|CD 7 O -v - h SraVT. * f^-f- f 7" 5 0 1 
T% atjSSfW-l 0 6©*-*W / <>h (MIDIA 

nT^-S^fe^V^^^T-fe-S^^^'JS'J-r^. A 30 

li, ffey^77BUFF±(D^BDATAl~nt^ 
T0)J -b } )S.V hr-^NOTELMTDATAif 

flgu «fce> y - h y 5 h 

fe;t7 77BUFF ^©^&^ifc£©#£i^-v y*)i 

SHyST, : fa8»l 0 SOO^V^^MCS^^Wfe 40 
©A^*-* GftttfiftCtt. ffeA777BUFF*© 
^ffefflBDATA) S:IS&LT3f-rt->S:*!a*U 

[0050] 7f>^5 0 3 Tlfi^Nfeft^iaA-r 
W6#&o7>fc££&, *©**'J#->-r&. Xrr-v 

02 (b) CD7t-T«vK*ffiSbTV^f6^77 50 
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B U F F_h© BTCDATA 10^- h-?-* 
NOTELMTDATASW8L. f§WL«t O £ "TSW 

©T*&6o W^tf/^* ^T77 p 5 0 6 

T% 5§^^>*;.l/&SaU^T> ffeA>v77BUFF 

#§&T'©fS##f?&;fo.ft.6o 7f>y^5 0 5T*g&^ 
[0 0 5 1] S@5K:fi^T«ffla*i*»ft»i» W 

&©i§#^fH>M i d i *»e>©iffe*B)eflBi (midi 

T, -?-©fl/g©lgHC, ^Ml 0 8lZttLXMfo-t2>®M 
f-^WAVEtf^-->yf-^TUNEDATA 
tt^^n-S^t-rSo It^ot, X^>V7°5 0 
4, 5 0 6-eti. «H/ , «9^-4'©* : S«tCi36oT^r- 
^>f^t--S3t^T'SS„ St, ^f'V7°5 0 4, 5 

0 6T"WBt/^^-^7c(7T'^<, ttfolT&ffi&7 : -* 
WAVEi:fa-^>yf-fTUNEDATAfet)f 

OD^t^KDWr-^WAVEtfa-^^^f- 
* T U N E D A T A £ *>fr Ctb I gMI / Z&&.LT £ 

x-r^-7°5 0 4, 5 0 6-e^-^>JI^&^i:^ 

[0 0 5 2] ±SB©W£fcJu LT ^ - 

*>«fc^. Mill ^^^If^^mSO^tCA^^^ 
SrffilF^fl 1 1 btfx v V -T J: -5 (C bT * J: V \ 
[0 0 5 3] Sfc, ±fa©^m±, 3Kfl7^*3¥DES 

1 GNAT I ON l~6feJ:tf77^DATASET 
-DE S I GNAT I ON$:ffi^^2|SPg©75ycD^ 

-$*m^frZ®&-?Z>£olZlsT^Z>t>\ W75 
yHDESIGNATIONl~6m fe&V^^i, 7 
7^ifDATAS ET-DE S I GNAT I ONffl*^ 
fflVN-5«to{Cb-r%J;W 4#fC, DATASET-DE 
SIGNATIONffl^fflV^i^H lofflWf 
- ^ -eWBp-T 6BRK:«ffl-r S 6<@©yt5 >l - # S: * t «b 

* Srffl v * -5 ^ Sr*B3£-e # ■& ©T?. rt 1 5*-9 ©Kfe^W 
DESIGNAT'lONl~6Sffl^lf. loloffl 

^ - ^ r i: a> ^ f j/n-^ ^ - ^ £ j§v 

fcvt5*-#88£*^«fCfc5. Site, 77^1^ 
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v nt a y 9 m & % v * s im^^&m & m ^ & & srafe-r 

[0 0 5 4] £<MC JblBOflSTtt. !K75^fDE 
S I GNAT I ONl~6S<ktf75^DA.TASE 
T— D ESI GNAT I ON©#77^'(i if-f-vh 

^(Dfl&i&^C^H-rSi-itCLT^iV^ Sfe. lo 

3.-- mz i V 7 5> y v %a j: e> LT % i 

[0 0 5 5] ±|H©0!lT'?^T : -^WAVE^ flflfgf 
[0 0 5 6] ±U<DfflT\ #fetf>$gifcB#lC&. 

MoWfefJWA'^ fflftzy&felHW^- #fl 

[0 0 5 7] ±!E0D#IT^ M7£*^USo<^tf}b#5$<Z> 
[0 0 5 8] 

BSE©***] MBWH/fci-itC, £©$8?ifC.fc*l 
fi©/^ * - # ISS £-fS LTfe5i ^igP^tfJK * £ «> 

# &^3g lt l * e> z t < 

[0 0 5 9] ££u m^^^WfeT^TyW^^IS 
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d£*«fi«cy|ffi«!l»/'C5 * - * TM±_htf 6»ti 
£t> ^©Wfe$!r#PA5 ;* - 2 i> *<& rt*:T?tffejWfl5fos 

<dt\ tzm* mffi!\m*m&-tz>t=.»xf%mzAy>7^ 

[0 0 6 0] £<Mc — jKMfc*-.x:/y <y hISS (m 
©Rj£) (DAyv^teT'^ £#&&Mt.rt>9 : && 

mim<Dm^*&&*Mfr-&£>'£rrty>7 

a> ^«n**feffifw^^ - * feBart- i e> (c lt, 

#WfiiJ©^fef!l#PA^ * - * &3SiR-r*U*£J*8c-e3£ 
[El 1 ] i©^^SI!g#&flSB*S:JWa 

[E2] %M(D7 i -%oy7-*-' r ?v h*i7s<tm 
[04] ^ig^aao^a-^-v- nh 

[05] 5friW(BS<z>7D-f-v-hia 

(CPU) , 10 2--v>^*AT 
^tXjlf'J (RAM), 10 3-'J-K^>U^^'J 
(ROM). 104-^=E'Jr^X 105-^-vh 
9-^-f^-7i-^ (I/F) , 10 6~S88*f£ 
^ 1 0 l---74*7\/4i£&TfmSWft-* 10 8- 
^SP, 1 0 9-DAC, 1 1 0--9-'7>'K>'X^A. 

Ill -A^^y. 
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CHI] 



MIDI I/PXIi 
RS - 232C ±L 



1102 103 10 

_ } J-^ J. 



CPU 




RAM 




ROM 











met 



DAC 
(CODEC) 



06 107 108 109 l ti 



[H2] 



(c) ^ ? : EKTC 230 



WYE 



BTOUTAl 
BTCDATA2 
BTCDATA3 
BTCDATA4 
BTCDATA5 
BICDATA6 



213 



CCM-OTTEUfrDATA 



COM-f ILTEEDATA 



MTA3T-WSICMATICK 



BKTCDATA1 
BETCMTA2 
BKTCDATA3 
BTTCDATA4 
BITCDATA5 
OTCDATA6 



(dJBJCTCDATAl (e) 
240 

CCM-KOTELUrUATA v DESI 



(f)DATASrr- 

DESlfflATICN 



CGB-HOTEUTDATAl 



cca-NormirraATw 



COa-NOTEUrTDATA j 



COa-UCfTHlinHATAn 



BUFF 



BTCSELI 


BDATAj ( 


BDATA1 




NOTZLHTDATA 


BTC5ELZ 




VIEDATA 


BDATA2 


/ 


HH3ATA 


♦ 




F1LTEHDATA 


BTCSELj 




EFXDATA 


BDATAj 




VDUMTA 


♦ 




BTCSBLn 




BDATAn 





jjttt 



BDATAIj 
BDATAZj 
EDATASj 
BDATAIj 
BDATASj 
EDATA6) 
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[03] 



(a) 



Cb) 



( — 7^nr-\ 



r \ 302 
\ 303 



< 



I YES 



ass 



V. m J 

1 8 



312 



BTCSELl~n <Dj®^&?2 



[com-**] £ 
£3**^-* [designation, 
dataset - designation] 



r 

C return) 



[05] 



( ag»g ) 

— n^* 2 - 



Tyes 
Lyes 



< 



Iyes 



BUFF <P<D ft 



Tyes 



( RETURN j 



507 



506 
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CgfegSgfeg ) 401 



YES 



402 



i7Mrt»77Cfii*L 



\ f-HEgft? / 



403 
NO 



JyES~ 



NO 



405 





,YES 


i. 



'404 



3 



1 



1aft7«-77MtfS 



Z 



BTCSELj-»BUFFOBTCSELj 
(j-l~n«i»«L) 




I 



406 



BUFFiDBTCte^ 

C 



( RETURN ) 



IATASET-DES I GNAT 101 
4)DS-DSGFLGj=l? 



NO 



YES 



.411 



BKTCDATA i j -HBUFFflBDATA i j 
(i=l-6) 



412 



i«-l 



/ DES I GNAT I ONifl)\ NO 
\ DSGFLGij=l? 



-413 



414 



YES 



BKTCDATAij-* 
BUFFfcBDATAij 







BTCDATAih-* 
BUFFOBDATAij 




YES 
( RETURN ) 



